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Abstract: Isothermal compression of TC4 titanium alloy with high-oxygen was carried out on a Gleeble-3800 simulator

over the temperature range of 990 ~1 030 °C and strain rate of 0. 01 ~1.0 s '

, with the maximum height reduction of
60% . The hot deformation behavior was characterized based on an analysis of the stress-strain behavior and microstruc-
tures. Based on the experimental data, a hyperbolic-sine constitutive equation was also developed. It was found that
the flow stress of the alloy increases with increasing strain rate and decreasing deformation temperature. The activation
energy for deformation was 141 kJ/mol in B region. The grain size in the range of 250 ~255 pum and it is not sensitive
to the heating temperature in the range of 990 ~1 030 °C. The prior-8 grains become elongated in the plane perpendic-
ular to the forging direction and dynamic recrystallization grains are observed along the grain boundaries with increasing

strain rate.
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Table 1 Chemical composition of high-oxygen TC4 titanium

alloy ingot

Al v Fe (0] N C Ti
6.60 4.35 0.30 0.23 0.012  Bal.

0. 002

A1 43 TCA 4k Attt LA LR
Fig. 1 As-forged microstructure of high-oxygen

TC4 titanium alloy bar
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Table 2 Room-temperature tensile properties of high-oxygen
TC4 titanium alloy bar

Alloy R,/MPa  Ry,/MPa A/%  Z/%
TC4 990 895 13 43
GJB 2218A =895 =825 =8 =15

MR k7 TCA BR& S bF b D) BRI 45 1K
##, WFEER TR ¢10 mm x 15 mm, 7E Gleeble-3800
I BT PR R4, iR YE Dy 990
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AR, BIRIRBE T B 1 A i A3 iR B
JEEES . AT WA 1 R i TS Gk
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Fig.2 Flow stress-strain curves of the isothermal compression of high-oxygen TC4 titanium alloy at different temperatures:

(a)990 C; (b) 1010 C; (c) 1030 C
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Fig. 3 Relation curves of Ing-Ing-(a) and Ing-o-(b) at different

deformation temperatures
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Fig. 6 Microstructures of high-oxygen TC4 titanium alloy after heated at different temperatures: (a)990 C; (b)1 010 C; (c¢)1 030 C
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Table 3  Prior-8 grain size of high-oxygen TC4 titanium alloy

after heated at different temperatures

990 C 1010 C 1030 C
Grain size/pm 250 255 254
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Table 4  Activation energy of deformation for several

titanium alloys
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Alloy e g TE References
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